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Images = NASA’s Public Success
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Some of NASA’s 
Image Outreach Programs

• Astronomy Picture of the Day* (NASA)

• Hubble Heritage (STScI)

• AstroPix Archive* (Spitzer/IPAC)

• Space Images website & iOS app (JPL)

• Aesthetics & Astronomy* research project (Chandra)

• NASA Viz iOS app (GSFC)

• Zooniverse* Galaxy Zoo, Milky Way Project, etc. 

* Projects inclusive of imagery beyond just NASA 3



Who Are Our Image Clients?

• Web-browsing public

• Amateur Astronomers

• Citizen Scientists

• Print, Web, Broadcast Media

• Educators & Students

• Science Centers & Planetariums

• 3rd Party Software (e.g. iPhone apps)

Research 
can benefit 
from all of 
this too!
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“You don’t have to be beautiful... 
but it helps” –Pet Shop Boys

• Good visualization is a crucial SCIENCE issue

• Seeing is 1st step in understanding data

• Eyes are powerful processors of:

• Patterns (groupings, structures)

• Color (ratios, spatial trends)

• Tools to fine-tune an image benefit everyone

• Aesthetic adjustments can also enhance science value

• Current “research” viz tools are rudimentary
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Massive Visualization Challenges: 
It Only Gets Harder!

• Multi-mission, multi-wavelength

• Wide-field and full-sky imaging

• High data volumes (terrabyte, petabyte)

• Time domain data
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Big Datasets (pixels, bytes)

• Software Needs

• Multi-wavelength 
datasets

• Visualizing time-domain

• Real-time interactive 
exploration
• Pan/zoom

• Dynamic contrast 
adjustment

• Command line doesn’t cut 
it!

• Hardware Needs
• HD = only 2 Megapixel!

• Tiled displays

• Immersive domes

• New interaction modes

7



Case Study: DS9

• Ubiquitous amongst astronomers

• Powerful handling of various datasets

• Single channel

• 3-color

• Volume

• Basic user interface elements are 20+ years old

• Poor algorithms for auto-display

• Limited flexibility in dynamic range handling
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• The Tools

• FITS Liberator app

• Photoshop

• Greatly Improved Utility

• Scientific

• Aesthetic

• Could we ever see this 
kind of visualization by 
default?

NGC 1333 (Spitzer/IRAC)
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Wide-Field Visualizations

CAVE 2.0 @ University of Chicago

Rich collaboration opportunities between 
astronomy missions & computer viz research & 

science centers

Outreach & research go well together!
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Case Study:
Planck & Planetariums

Research data (healpix) and 
media release image formats 
not usable by planetariums

Mission data centers can 
bridge the gap to provide 

usable imagery
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Case Study:
Planck & Planetariums
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Maximizing Mission Image Quality

• Science & Public needs are not dissimilar

• Science benefits from flexible, powerful viz

• Public benefits from scientifically meaningful viz

• Citizen science bridges both

• Most efficient to address these needs in tandem

• Missions know their own data best

• Best visual presentations

• Most relevant contextual/descriptive information

• Collaboration across missions for best practices
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Case Study: Astronomy 
Visualization Metadata (AVM)

• AVM = FITS header for JPEGs, TIFFs

• Descriptive info (title, caption, source URL...)

• Astro info (coordinates, wavelengths, 
instrument...)

• Build into database-driven websites

• e.g. Spitzer website implements AVM

• Incorporate AVM directly into data 
reduction pipelines
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Case Study:
AVM & AstroPix

• AstroPix – Aggregator for AVM-tagged images
• IPAC: Spitzer, WISE, NuSTAR, GALEX, etc.

• STScI & ESA: Hubble

• Chandra Science Center

• European Southern Observatories

• Soon: NOAO, NRAO, Lick, others

• Provides one-stop shopping for astronomy images
• astropix.ipac.caltech.edu

• Almost 3,000 images to date

• Enhanced experience enabled by common metadata format
• Users of the website

• 3rd party developers using public APIs
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Googling “M16” 
does not yield 
astrophysically 
relevant results



Astrophysics 
intermixed with 

photography

The “new”
nasaimages.org
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Minimal contextual 
information, 

registration required 
for download
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Full description
Download options
Link to source URL

Distances
WCS
Color 

EVERYTHING seen 
on this page is 

embedded within 
the image!
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Example 3rd party 
support:

One click to WorldWide 
Telescope context page
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Our Problem: 
Vastly increasing libraries of imagery, both hand-crafted 
(press releases) and automated (pipelines & archives)

Our Goal:
Find the images you need with the relevant contextual 

information attached 

The Solution:
Metadata is a life preserver
Without it we will drown

Or at least, not be able to find anything
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Considerations for Moving Forward
• Astronomy images are not photographs

• Expertise needed to visualize effectively

• Missions know their data best

• Best source of viz expertise is at the source

• Collaboration between missions necessary

• Coherent standards, best practices, united vision

• Need next-generation tools for astro community

• Smarter viz, expandable to handle gigapixel, terapixel datasets

• Collaboration with museum/education community

• Metadata standards make images more useful

• Research, planetariums, education, media, public
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